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The radial structure of the electric field 
domain interface is obtained.[ I] A dynamical 
equation for the radial electric field is given by 
(1) 
where Jli is the ion shear viscosity. When the 
electric domain interface exists in a stationary 
state, the sharp gradient of the radial electric field 
balances the diffusive transport of the 
momentum. The location of the interface r = r* 
is dictated by the Maxwell's construction. 
The radial electric field in the vicinity of 
the domain interface is analyzed with the 
approximation of constant ion viscosity. The 
current-electric field relation 1~1 E,] is 
characterized by two parameters, i.e., the 
maximum and zeros of J~c[E,] , as 
(2) 
with E=(2E,-(Ert +Er2))t(Er2-E,t). With 
the help of this simplification, one has the 
solution 
E _(E,t+Er2) (E,2-Ert) h(r-r*) r - 2 + 2 COS ----x-
(3) 
and 
where£ .l = ( 1 + 2q2 )c2v.A 2 . The influence of the 
electric field gradient on the shear viscosity and 
the solution are discussed in [5]. 
The maximum gradient of the radial 
electric field is given by 
(5) 
The criterion of the electric field gradient for 
suppression of turbulence was derived. 
Substitution of Eq.(53) in the formula gives a 
condition 
182 
)I Er2- E,1 I j > 2) (r!R)£0£ .llli s B cp- 1 • 
(6) 
This result shows that the condition for the 
turbulence suppression in Heliotron plasma is 
satisfied, if the temperature is increased and the 
work done by the neoclassical current (being 
characterized by I E,2- E,1 I j ) becomes high 
enough. 
In a limiting case where the cross-field 
momentum transport is suppressed, other 
mechanisms regulate the radial extent of the 
electric field domain interface. When the scale 
length of inhomogeneity of the radial electric 
field approaches to the ion banana width, a 
nonlocal property of the response l(E,) is not 
negligible. The ion response that contributes to 
1( r) at r is determined by an average E r as 
l(r) = ~ E,(r)] , where E, is an average of E, 
over a region of r - 8 < r < r + 8 and 8 is of the 
order of ion banana width p b . Expanding E r in 
a series of 8 as .E,(r) = E,(r) + E~(r)82!4 + · · · , 
one has an expression as 
l(r) = 1E,(r) + E~(r)o 2!4 + ... ] 
=l[E,(r)] + ~ -£E~(r) + · · ·. 
r 
(7) 
In the presence of a strong inhomogeneity, one 
has 
- . j Eo£ .l I E r2 - E rl I p b 2 
fl. - 2v j lli + 4 (8) 
In Eq.(8), P b is calculated by taking into 
account of the inhomogeneous radial electric field 
p b ~ p b, o( 1 - p ~eE~Ti- I r I where p b, 0 is the 
one in the absence of inhomogeneous electric 
field [1]. When the shear viscosity is suppressed 
strongly, the layer width is given by the ion 
banana width including the effects of 
inhomogeneous radial electric field, fl. ~ p b . One 
obtains an estimate 
The sign of± follows that of E~ . 
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